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(54) CHARGED PARTICLE BEAM DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sample image focused over the whole or a certain 
two-dimensional region for providing the two-dimensional image, without blurring all over the 
image by composing the two-dimensional image of the sample as viewed from the direction of a 
discharge particle beam source, based on a signal of a part where the charged particle beam is 
focused among signals outputted from a charged particle beam detector. 

SOLUTION: Each signal outputted from a charged particle detector is stored for different focus 
to calculate an arbitrary characteristic amount indicating degree of coincidence of focus from 
the stored signals, and the characteristic amount is compared between the same coordinates of 
signal of different focus to form a two-dimensional image. In a semiconductor sample comprising 
a contact hole, a copy of two-dimensional image which is focused over the entire sample can be 
made, by picking up both the image focused on a surface of the semiconductor sample and the 
image focused on a bottom surface of the contact hole, and extracting a coincident part of 
focus from each image to make a single composite image. 
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■T4fc*OGU I (Guide UserInterface)fflffi£0fl^L 
tcb(DX$>2> 0 C©GU I ffiiffi±CCtt. >J<>f>^^>^ 

^-<xicJ:otWi9*ii*-y^l 40 1 MS 
*SI6<D«^«Bl 5 0 i^KW6*irt*4. #-v;H 4 
Olfciotgl. g2*^^#SJ: J 5tcTn6^ ^ 

i n > 4r ^ h €> C £&X$ % 

-time**. 

[0047] ^^mmmcomfS.^ti^ 2^7c«cc 
j;otg i , g zzzSLfer^m&i mzjjfaomfeo 
tc#><Dmmtrj;z>&m) zjEmctmxz. z-Xtz&x 

"T^Ci^pJftBCC^i. 0 1 Stc^TWIcD^, gl^ 
50 Kf4^S ; 5:S^<2:b/cr2>^^ b*-)l<<DBl$ t m 



13 

[0048] &.±o>mm-c^mmi^<Dmmt 

CtlKSS^n^Citt^Ci. gl, g2©ffttcHK:g3 
£g!;eL»SJ:5«:i,-Cfc&<,>. *<D±Vg lig20 

pa, sc?giig3 ©fa©^-^%itfi']-r £ 5 a -> - 
try mm&ii.tsc tick ~,x, m*.li2i<Dzi>$9 

2"3(D3>$i' hifc-JUDfflftfc^lSJDg 1 

[0049] a*i, ^mmm^m^m 102, <£c>» 

[0 0 5 0] C(Dtm (OT'^-f^Wit 

[0051] v $-f-f>^*i»ffl?nfc^fs^ 

i>\ c<DWM2titcn , mE.zmB-??>c tit £->-ct>> 
m^moMg.zmgs? sci^s. #n9J©*&£«c 

<,». coste. EPJ»;*ftSfiSii©*#3fcJ:oT&j& 

[0 05 2] Sfc, flk(cfem^cWtel*«r'aH-r2»J: 5 

(c. iEcD^ffi^enjjn-c^sgiMvt (Romano zmtx 

XXbZ>. 

[HJ6W7] I18». #|&IH©— ^Jt0(-e*Sla|BJtC 

-5. iiS©SEMBi««. 2;wrf*«B0-ct»s*J. 
S^©53iJ©tt$R£»SfcibKKI4^£te8IT&l&£* s 

[0053] u si«^©**iu*ii«*ffi)arr*» 

5tm?©li^#8SrC7*-**©Sfc2>S* 

©S94m^-is»© s / n *i^c> <t ^^a©*>]s*sw 

S»{C^f^at>lg^*J*i„ *©*!£. JH*^©*J5E 
■fimitZ. 1 80 1, 1 80 211, -7 



8) <ftg§2 0 0 1 -84 944 
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Ufc^t. 180 1±©gl' £1802 
±©glK. (t#^St3:S^-6*«^±«l^-©{4a-C 

1 8 0 3 «. 1 8 0 2©^-4ve*i©2;&m ; H®® 

[0054] 1 80 3 ©1fi£rt£©@j®©[3— J£tli±©iS 
fSgl-S » 5*Jt«U ^©*-c-S^:tt»iB5g«: 
$HJT£. frtl&S g 2T»£iT5i, £/£il&©lB! 
— SS©@iSR^S g 2©7ciii^©iIifRfig 2 i|^B#«:ax 
$ s ftfcKStffrFiSflMDiaasfflrc s> s g 2 ' fc&lJ-r 
10 c©a«*lW^©£i*«K»LTtT5C4r. 1 

[ 0 0 5 5 ] m 1 9 *$s®Jt««c*5i,»-c — 3©fi-^ 
r«. tua#ft#«ctT*.fcir>»£. mmicikmztitcfti 

s. si8t?«, fcM& z Fmm<0'&f8.K.2'X i m*mm i S: 
msucm-c&ztf. mi sios^xm^mom^c 

20 [0 0 5 6 ] 01 9tC*>WS 1 9 0 1©^ 

mmx$> 0 . 1902 (Dmmi*. M&s&zm 1 s©s 
mtz+mmfr 6 # -r . a* 2 s© 2 £ 

[ 0 0 5 7 ] H2 0 1*. *^*ijiffl3nsa^©^w 
g£#-?£giiT-n^£^T0-eas. 2 0 0 1 &h 
2 0 1 4 «. 0 1 © 1 0 1 1 1 4 fc*tic;-r&. «tf 

t-A2 0 14«. j£2=i-OU2 0 0 5KJ:-?-Ci**42 
0 0 2±=&^S3*a. SS142 0 0 2frh¥t&hintc®$l. 

30 ©gsm^-. m^tz-x^t^^it. 2'Xm*& 
*itns2 0 0 3-c^tbsn. K*fm-?#2 0 1 5-c^m 

3n*. ^112003^^2 0 1 5 3tP6©«#S 1 &AD 
^S2 0 0 TtCA^JSnr^^^Hl^S 2^i^ 

[0058] 

[^©jam] y±^ufc«fc^{c*^Kj:ntf, ss 

imwvissmumi) 
40 [si] jk&m+mvkmomj&mwm. 

[H2] m^U>X©^€:^{b3-l±fcl©^©7 
^i^fflfitw^b^TSTH. 

[S3] ^^7js^-r5MS^-r**j»^ia)«:SiHM 
•rs/tjf>©ia. 

[@4] ^BjcD^fpia^giwrifc^mass. 

[0 5] ^^cr)<I.^SSI5^©ttaii^fiS;iii«f¥f!K© 

[0 6] *&w<D&&£&.mt<otetii±£i&mi&fti8.<)> 

SO [07] #SiiP3©Ji6.££ScS|5#©fflai i ^/5iS^^© 



(9) 



200 1 -84944 
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[H 9 ] #*9!<D£fiS*SffiiIi«* y A ACC^T 

[El 1 0 ] *«W©^JiJEHi«*«l»»Jfi*ff 

[Bill *»580^flEteffl©«B8H. 

[■121 **W©^^^©tt*<^2 *W©i«S* 

[■13] BttS8K&«USEK®nffi«m-rH. 
[■14] 
B. 

[■15] *«WIS«^SOGU I EffiiWSUfc 
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* [016] IHCi«»OtWH*tt*^rH. 

[■17] DD£h&fP#lttJfc:g^< ^j«IS**SKrH- 
[■18] H»tC«lH8hfcWlif«:»^^SK 

[■19] «F®fflt«[*1g»(DSafl^-CtfC^fiS;0/<: 



! 2 0 ] 1fi»<0«iaJS*SFoSSSS-7-WJ»a©»flE 



io ioi-tm#. 10 2-m io3H*u». io 

4 -IMS, 105 -j6*=i-fJk 10 6-1^U>X, 
1 0 1 0 8-jfe*3-f^«HUHtt* 1 

0 9-u>XSi|WK, 1 1 0»-B«J&37*a-fe?*y\ 

1 1 1-mVBMffflL 1 1 2 -^S, 1 1 3 -A 



II] 
1 



EBB 2] 




[H3] 







*— jura 



I 
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2001-84944 



15] 
5 



START 




H«A*K21I<»)A ij. B i,j 



AxyA ij = AxA ij + AyA i.j 
AxyB ij = AxB ij + AyB ij 



[ A A] . [AB] 



.502 



* £ L^jsj^M $ # o -}5<r> 7tw&<nmmm £ Hi * «. 

[AA] ij^tAB] ij^C ij=A ij 
[AA] i.j< [AB] ij->-C i.j=B i.j 



I 



M$SS<D&jnC ij 




END 



-501 




-503 



1 3 ] 

13 





(11) 



2 0 0 1 - 8 



[H6 ] 
ffl 6 



START 




®&A*J(2B&>A ij, B U 
I 



AxyA ij=AxA ij + AyA i.j 
Ax y B ij=AxB i.j + AyB i.j 



[A A] , [AB] 



.601 



,602 



C i.j=(A ijx[AA] i.j+Bijx[AB] i.j)/([AA] ij+[AB] ij) 



I 




603 



END 




(12) 



ftM 2001-84944 



m 7 



I 



i§»A*i<2iS&> A ij, B u 

I — 



AxyA i,j = AxA iJ + AyA i.j 
AxyB i.j=AxB i.j+AyB i,j 



[ A A] . [ A B] 



I 



,701 



,702 



t AA] i.jg[AB] i.j 

C i.j=(kXA i.j K [A A] Lj+B Ux[AB] i.j)/(k x [AA] ij+[AB] U) 
t AA] i.j< [AB] i,j 

C iJ=(A UxtAA] ij+kxB i.jx(AB] i,j)/([AA] ij+kx[AB] U) 




^703 



END 




ftffi20 0 1-8 4944 
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8 




a1 a2 
80 K 802-, 



a3 



a4 



MM 



A1 






r / 803 


AA1 





808 \j 



A2 



A3 



AA2 



A A 5 



805 



AG1 



806 



S1 



807. 



A4 



809 



AA4 



,810 



AG2 



,811 



S2 



812- 



F1 



a5 



A5 



AA5 



AG3 



S3 



F2 



F3 



(A1 , A2) 



(SI, A3) (S2.A4) 



m is 




(14) 



#B32 0 0 1 



[ill] 

m 11 




max (Sgl . Sg2. Sg3. Se4. Sg5)=Sg2 





(15) 



#13 2001-84944 



mi 8] 

^1801 ^1802 



A*' // X g1 




^ / 'Is 




max (Sgl . Sg2. Sg3. Sg4. Sg5 ) =Sg2 



C51)Int.Ci .' 
HO 1 J 
HO 1 L 
H04N 



!§S55iJfe# 



37/28 
21/66 
1/387 



F I 

H 0 1 J 37/28 

H 0 1 L 21/66 

H 0 4 N 1/387 
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^*SSOfc^&*>rti*:?Tt)^882#ifi t* 



(72)^W« feK m 

^*S©Ofc^>i*>rP^m*882#i6 



